PCT/EP200 4/ 0 0 6 9 1 5 




UNITED STATES DEPARTMENT OF COMMERCE 



United States Patent and Trademark Office 



AprU 02, 2004 



THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 

APPLICATION NUMBER: 60/482,686 
FILING DATE: June 26, 2003 



PRIORITY 



COMMISSIO NER OF PATENTS AND TRADEMARKS 




By Authority of the 




P.R. GRANT 
Certifying Officer 




Docket Number I 4-33247P1 



FILING BY "EXPRESS MAIL" UNDE R 37 CFR 1.10 
EV336719928 US June 26, 2003 



Express Mail Label Number 



Date of Deposit 



O 

A, 



Address to: Commissioner for Patents 
PO Box 1450 

Alexandria, VA 22313-1450 



CM ; 



PATENT COVER SHEET FOR PROVISIONAL APPLICATION 

Transmitted herewith for filing under 37 CFR §1 .53(c) Is the PROVISIONAL APPLICATION for patent of 



Given Name (first and middle pf any]) 

Joel 
James Anthony 

Guang-Pei 
Joginder Singh 

David John 


INVENTORY 

Family Name or Surname 

Slade 
Vivelo 
Chen 
Bajwa 
Parker 


Residence (City and either State or Foreign Country) 

Flanders, New Jersey 
Basking Ridge, New Jersey 

Livingston, New Jersey 
Elrnwood Park, New Jersey 
West Milford, New Jersey 


j TITLE OF THE INVENTION (28C 

PROCESS FOR PREPARING 

r CORRESPONDENCE ADDR 


) characters max) 

i INTERMEDIATES 

!ESS ' 



Thomas Hoxie 
Novartis 

Corporate Intellectual Property 
One Health Plaza, Building 430 
East Hanover, NJ 07936-1080 



address associated with Customer No. 001095, which is currently: 



ENCLOSED APPLICATION PARTS (check all that apply) 



IS Specification (Including Any Claims and Abstract) - 32 pages 

□ Drawings- sheets 

0 Other (specify): Application Data Sheet 



METHOD OF PAYMENT 



The Commissioner is hereby authorized to charge filing fee and any 
additional fees required to Deposit Account Number: 19-0134 in the name 
of Novartis. 



PROVISIONAL FILING FEE AMOUNT: $ 160 



□ U.S. Government agency and contract number (if the invention was made by an agency of the United States Government 

or under a contract with an agency of the United States Government) ^ovemmeni 

Respectfully submitted, 



Date: June 26, 2003 




Thomas R. Savitsky 
Attorney for Applicants 
Reg. No. 31,661 
Tel. No. (862) 778-7909 



I AWVfcaMTOR INFORMATION 



Inventor One Given Name : : Joel 
Family Name : : Slade 

CU": pS s Line °— ' " 

State or Province : : New Jersev 
Country: : US 

Postal or Zip Code:: 07836 
City of Residence:: Flanders 

r^t ° r ! r ° Vi ^ e of Residence:: New Jersey 
Country of Residence : : US 
Citizenship Country: : US 
Inventor Two Given Name : : James A 
Family Name : : Vivelo 

Postal Address Line One:: 27 Vanderveer Drive 

City: : Basking Ridge 

State or Province : : New Jersev 

Country: : US 

Postal or Zip Code-.: 07920 

City of Residence:: Basking Ridge 

c^?^? r n Vin ^ e ° f Resi dence:: New Jersey 

Country of Residence : : US 

Citizenship Country: : US 

Inventor Three Given Name:: Guana- Pei 

Family Name:: Chen 9 

Postal Address Line One:: 33 Preston Drive 

City: : Livingston 

State or Province : : New Jersev 

Country: : US 

Postal or Zip Code:: 07039 
City of Residence : : Livingston 

S^f r B ° Vin , Ce ° f Residence:: New Jersey 

Country of Residence : : US 

Citizenship Country: : us 

Inventor Four Given Name:: Joginder S 

Family Name:: Bajwa ' 

r??f al S? dreSS . Line ° ne:s 180B ^nor Avenue 
City:: Elmwood Park 

State or Province : : New Jersey 
Country: : US 

Postal or Zip Code-.: 07407 

City of Residence : : Elmwood Park 

fZ£t? ° r J r « V±n ^ e of Residence:: New Jersey 
Country of Residence:: US y 
Citizenship Country: : us 
Inventor Five Given Name : : David J 
Family Name:: Parker 

Postal Address Line One:: 316 Ridge Road 
City: : West Milford 



• « 

State or Province : : New Jersey 

Country: : US 1 

Postal or Zip Code:: 07480 

City of Residence:: West Milford 

State or Province of Residence:: New Jersey 

Country of Residence.- : US y 

Citizenship Country:: us 

CORRESPONDENCE INFORMATION 

Correspondence Customer Number:: 001095 
Fax One:: 973-781-8064 

APPLICATION INFORMATION 

FO^I^LS^::^ 83 PREPMING INTERMEDIATES 

Application Type: : Provisional 

Docket Number:: 4-33247P1 

Secrecy Order in Parent Appl . ? : : No 

REPRESENTATIVE INFORMATION 

Representative Customer Number:: 1095 

Source:: PrintEFS Version 1.0.1 



PATENT APPLICATION SERIAL NO. 



U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFFICE 
FEE RECORD SHEET 



OB/30/2003 HABDELR1 00000010 60488686 
01 FCS1005 160.00 0ft 



PTO-1556 
(5/87) 



•U.S. Govommont PrinUng Offlca: 2002 — 489-267/69033 



Case 4-33247P1 

PROCESS FOR PREPARING INTERMEDIATES 



Field of Inventinn 

This invention is directed to a process for preparing intermediates that are useful to 
prepare certain antibacterial /v-formyl hydroxyzine compounds. 

Background of Hip Inrentinn 

Peptide deformylase is a metallopeptidase found In prokaryotic organisms such as 
bactena. Protein synthesis in prokaryotic organisms begins with AZ-formyl methionine (fMet) 
After initiation of protein synthesis, the formyl group is removed by the enzyme peptide 
deformylase (PDF); this activity is essential for maturation of proteins. It has been shown 
that PDF is required for bacterial growth. See Chang et al., J. Bacterial., Vol. 171 Pp 4071- 
4072 (1989); Meinnel et al., J. Bacterial., Vol. 176, No. 23, pp. 7387-7390 (1994)- Mazel et 
al., EMBO J., Vol. 13, No. 4, pp. 914-923 (1994). Since protein synthesis in eukaryotic 
organisms does not depend on fMet for initiation, agents that will inhibit PDF are attractive 
candidates for development of new anti-microbiai and anti-bacterial drugs. 

Co-pending Application Serial No. 10/171,706. filed June 14, 2002 (incorporated 

herein by reference in its entirety), PCT equivalent published as WO 02/102790 A1 

discloses novel A/-formyl hydroxyzine compounds that inhibit PDF and are therefore useful 

as antibacterial agents. The compounds disclosed therein are certain A/-[1-oxo-2-alkyl-3-(/V- 

hydroxyformamido)-propylHcarbonylamino-aryl or -heteroaryO-azacyclo^alkanes or 

thiazacycl 04 . 7 alkanes which are described in more detail hereinafter. An improved process 

has been discovered for preparing intermediates useful for preparing these A/-[1-oxo-2-alkyl- 

3-(A/-hydroxyformamido)-propylHcarbonylamino-aryl or -heteroaryD-azacyclo^alkanes or 
thiazacyclo^alkanes. 

Summary of the Inventinn 

The present invention is directed to a novel process for preparing certain 
intermediates which are useful to prepare certain A/-formyl hydroxylamine compounds which 
are useful for Inhibiting bacteria. 



More specifically, the present invention is directed to a process for preparing a 
compound of the formula (VII) 

^ f p / — X 



Y— O— N 

Ra R3 o 

comprising Step 1A: 

Contacting a compound of the formula (I) 




(VII) 



^ R* R 



(I) 



* O 




with a base in a suitable solvent to form the free base of compound (!), i.e., compound (II) of 
the formula (II) ' 



R 4V A 



R* 8 i 



(«) 




followed by Step 1B: 



Contacting compound (II) with a strong nucleophile/weak base in a suitable solvent 
under conditions to form compound (III) of the formula (III) 



followed by Step 2A: 



Contacting compound (III) with a formylating agent in a suitable solvent under 
conditions suitable to form a compound of formula (IV) 



OHC 



followed by Step 2B: 



Contacting compound (IV) with an amine or an alkaline metal hydroxide in a suitable 
solvent under conditions to form a compound of formula (V) 



OHC 



followed by Step 3: 



Contacting compound (V) with a compound of formula (VI) 

I — X 
HN \cH 2 ) n 

Jl <v,) 

in the presence of a suitable base and one or more coupling agents in a suitable solvent 
under conditions to form a compound of formula (VII) 

wherein ' 
Y is a hydroxy protecting group; 

Each of R 2 , R3, FU and Ffe is, Independently, hydrogen or alkyl, or (R 2 and R 3 ) and/or (R, 
and R s ) collectively form a Cwcycloalkyl; 
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G is -O e metal® or -OH»amine; 

X is -CH 2 -, -S-, -CH(OH), -CH(OR)-, -CH(SH)-, -CH(SR), ^ -C=N(OR). or -CH(F)- 
wherein v ' * 

R is alkyl; 

Ri is aryi or heteroaryl; 

2 is a strong organic or inorganic acid; and 

n is 0-3, provided that when n is 0, X is -CHa-. 

When the desired product is an N-oxide of an aromatic moiety having a nitrogen 
heteroatom (e.g., when R, is Formuia X, Xa or Xb), typically a pyridine derivative, it is 
necessary to perform an additiona. step after step 3, i.e., to oxidize the N of the aromatic ring 
(Step 4). Therefore, the present invention includes Step 4 which comprises contacting the 
compound of formuia Vii, wherein R, is heteroary. having an N heteroatom, with an oxidizing 
agent to form the corresponding N-oxide derivative. 

in addition to the above process comprising Steps 1 A-4 the present invention is 
d.rected to each of the steps individually, and to any two or more sequential steps. 

Detailed Description nf the Invention 

In particular, the present invention provides a process for preparing intermediates 
useful .n the preparation of a A/-[1-oxo-2-aikyl-3-(/V-hydroxyformamido)-propy^ 
(carbonylamino-aryl or -heteroaryD-azacycio^alkane or thiazacyclo^alkane. e.g a 
compound of formula (VIII) 

YxVy cHA 

O Ra R 3 O 

wherein R„ r 2i Ffe, r,,^, x and n are gs defjned gbove 

To convert the compound of formula (VII) to the compound of formula (VIII) the 
hydroxy protecting group is removed using conventional hydrogenolysis techniques known in 

Tl C ° ntaCfin9 ^ C ° mP0Und ° f formU,a < V,I) wfth a P a,,adium ^alyst, such as 

Pd/BaS0 4 (see WO 02/102790 A1). 



(VIII) 
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The R, moiety can be a heteroaryl, e.g.. an azacyclo 4 . 7 alkane, a thiazacyclo^alkane 
an imidazacyclo^alkane. Specific examples of R, moieties in the compounds disclosed 
herein are heteroaryis of formula (X) 



or 




Re 

or 




Rf N X 



(X) 



R« 



wherein each of Re, R 7 , ^ and R 9 , independently, is hydrogen, alkyl, substituted alkyl, 
hydroxy, alkoxy, acyl, acyloxy, SCN. halogen, cyano. nitro, thioalkoxy, phenyl, 
heteroalkylaryl, alkylsulfonyl or formyl. 

A example of an Ri moiety is a heteroaryl of formula (Xa) 




(Xa) 

R* 



R 8 



wherein Ra, R 7 , Ra and Rg are as defined above for formula (X), e.g., 
wherein 

a) Ra is nitro. alkyl, substituted alkyl, phenyl, hydroxy, formyl, heteroalkylaryl. alkoxy, 

acyl or acyloxy; preferably alkyl. especially C,„ 7 alkyl; hydroxyl; or alkoxy, 
especially a C^alkoxy; and 
R7, Ra and R 9 are hydrogen; or 

b) Re, Raand R 9 are hydrogen; and 

R 7 is alkyl, substituted alkyl, phenyl, halogen, alkoxy or cyano, preferably alkyl, 
especially Chalky!; substituted alkyl, especially substituted C,. 7 alkyl, such 
as -CF 3 ; or alkoxy, especially C,. 7 alkoxy; or 



c) Re, R 7 and Rq are hydrogen; and 

Ra is alky., substituted alkyl, halogen, nltro. cyano, thioalkoxy, acyloxy, phenyl 
alkylsulfonyl or carboxyalkyl. preferably alkyl, especially C, 7 alky|- 
substituted alkyl, especially -CF 3 ; halogen; or carboxyalkyl; or 

d) Re, R? and Re are hydrogen; and 
R 9 is alkyl, halogen or hydroxy; or 

e) R 7 and R 9 are hydrogen; and 

each of Re and Re, independently, is halogen, alkyl, substituted alkyl, phenyl or 
cyano; or 

0 Each of R 7 and R 9 is alkyl or substituted alkyl; and 
R 6 and Re are hydrogen; or 

g) Re and R 9 are hydrogen; 

R7 is alkyl or substituted alkyl; and 
Re is nitro; or 

h) Re and R 9 are hydrogen; 
Rs is cyano; and 

R7 is alkoxy; or 

i) R 7 and Re are hydrogen; and 

Re is alkyl, substituted alkyl, alkoxy or SCN; and 
R 9 is alkyl or substituted alkyl; or 

j) Re and R 7 are hydrogen; 

Re is nitro or halogen; and 

Rs is alkyl or substituted alkyl; or 
k) Re, R 7 , Re and R 9 are hydrogen; or 

I) Re and R 7 together with the carbon atoms to which they are attached form a 
Phenyl group, preferably substituted with hydroxy; and 
Re and R 9 are hydrogen; or 

m) R e and R 7 are hydrogen; and 

Re and R 9 together with the carbon atoms to which they are attached form a 
phenyl group; or 



-6- 



n) nisO;or 
o) n is 0; 

each of Re, R 7( Ra and R 9 , independently, is hydrogen, alkyl or halogen; and 
more particularly, Re, R 7| R3 and R 9 are hydrogen; or 
p) nisO; 

Re. Ra and R 9 are hydrogen; and 
R 7 is alkyl; or 

q) nisO; 

Re. R?and R 9 are hydrogen; and 
Re is alkyl or halogen. 

In another embodiment, R t is of formula (Xb) 



(Xb) 




wherein 



Re. R 7 , Re and R 9 are as defined above for formula (X); in particular, R 7 and Re together 

with the carbon atoms to which they are attached form a phenyl group; and 
Re and R 9 are hydrogen. 



In yet another embodiment, the R 1 is of formula (XI) 




or 




(XI) 



wherein each of R 8 , R 7l R 8 and R 9 , independently, is hydrogen, alkyl, substituted alkyl 
phenyl, halogen, hydroxy or alkoxy, e.g., 
wherein 
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a) Re and Rs are hydrogen; 
R 9 is hydrogen or alkyf; and 

R 7 is alkyl, substituted alkyl or phenyl; or 

b) Re, R7 and R 9 are hydrogen; and 

Re is halogen, alkyl or substituted alkyl; or 

c) R7, Ra and R 9 are hydrogen; and 
Re is hydroxy. 



In a particularly useful embodiment the heteroaryl Is of the formula (XIa) 



(XIa) 




Re 



wherein R a . R 7l Re and are as defined above for formula (XI). 

In another embodiment, R, is an unsubstituted phenyl or the phenyl is substituted 
with alkoxy, e.g., methoxy; or aryloxy, e.g.. phenoxy. 

In another embodiment, the R, is of formula (XII) 

(XII) 




wherein each of R 10 and R 1tl independently, is hydrogen or halogen. In particular. R 10 and 
R11 are both either hydrogen or both halogen. 

Unless otherwise stated, the following terms as used in the specification have the 
following meaning. 

The term "cycloa.kane" or "cycloalkyl" contains from 3- to 7-ring carbon atoms and 
e g - cyctopropyl. cyclobutyl, cyclopentyl and cyclohexyl. 

The term "azacyclo^alkane" contains 1-ring heteroatom which is a nitrogen It 
contains from 4-7, and especially 4- or 5-ring atoms including the heteroatom. 
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The term "thiazacyclo^alkane" contains 2-ring heteroatoms. nitrogen and sulfur. It 
contains from 4-7, and especially 5-ring atoms including the heteroatoms. 

The term "imidazacyclo^alkane" contains 2-ring heteroatoms which are both 
nitrogen. It contains from 4-7, and especially 5-ring atoms including the heteroatoms. 

The term "alky!" refers to saturated or unsaturated aliphatic groups, such as alkenyl 
or alkynyl, cycloalkyl or substituted alkyl including straight-chain, branched-chain and cyclic 
groups having from 1-10 carbons atoms. Preferably "alkyl" or "alk", whenever it occurs, is a 
saturated aliphatic group or cycloalkyl, more preferably Chalky!, particularly C^alkyl. 
Examples of "alkyl" or "alk" include, but are not limited to, methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, sec-butyl, f-butyl, n-pentyl, neopentyl. n-hexyl or n-heptyl, cyclopropyl and 
especially n-butyl. 

The term "substituted alkyl" refers to an alkyl group that is substituted with one or 
more substituents preferably 1-3 substituents including, but not limited to. substituents. such 
as halogen, lower alkoxy, hydroxy, mercapto. carboxy. cycloalkyl, aryl, heteroary! and the 
like. Examples of substituted alkyl groups include, but are not limited to, -CF 3 , -CF^CFg. 
hydroxymethyl. 1- or 2-hydroxyethyl, methoxymethyl, 1- or 2-ethoxyethyl, carboxymethyl, 1- 
or 2-carboxyethyl and the like. 

The term "aryl" or "Ar" refers to an aromatic carbocyclic group of 6-14 carbon atoms 
having a single ring including, but not limited to, groups, such as phenyl; or multiple 
condensed rings including, but not limited to, groups, such as naphthyl or anthryl; and is 
especially phenyl. 

The term "heteroaryl" or "HetAr" refers to a 4- to 7-membered, monocyclic aromatic 
heterocycle or a bicycle that is composed of a 4- to 7-membered, monocyclic aromatic 
heterocycle and a fused-on benzene ring. The heteroaryl has at least one hetero atom, 
preferably one or two heteroatoms including, but not limited to, heteroatoms, such as N, O 
and S, within the ring. A preferred heteroaryl group is pyridinyl, pyrimidinyl or 
benzdioxolanyl. 

The aryl or heteroaryl may be unsubstituted or substituted by one or more 
substituents including, but not limited to, C^alkyl, particularly C^alkyl, such as methyl, 
hydroxy, alkoxy. acyl. acyloxy. SCN. halogen, cyano, nitro. thioalkoxy, phenyl, 
heteroalkylaryl, alkylsulfonyl and formyl. 
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The tern, "carbonyfcrw, as used herein, refers to a -MHC<0)- group whareto 
uroup is „nked to ,he a*acycto„a,kane. Wazacyero^,^ „ Im^cLalka" e 

The term "heteroalkyl" refers to salurated or unsaturated C, 10 alKyl as defined abr™ 
and aspects,,,, C,.he t eroa,ky1 which one or more * ^ 

Ranched or oyCto cnalns in fh. g roup. Heteroatoros may ,ndependen,» he se,ec£ Z 
the group cons B „ng of-NR-. where R ,s hydrogen or alky,. -s, -0- and -P- preC^R 

Z 77 7 9 " her a ' 3 "~" " 3 * «— *) or a. a oarhon 

atom. ^mptos of heteroaiky, groups inciude. hu. are no, Umitod to. groups, such" 2 

sub* " eteroa " <y ' 9r ° UP ^ * unsubsU,ute ° <* =""»«Wed with one or more 
subsWuents. preferably 1-3 subsWuents Indudlng. bu, no, limited to. alky,. ha,ogan a,koxy 
hydroxy,, mercapto. carboxy and. espec«y. ohenyf. The heteroatonjas wTas toe 
-rbon atoms oftoe group may he subsmuted. The he,eroatom(s) mayL hi oled 

The term "alkoxy", as used herein, refers to a C,. 10 alkyl linked to an oxygen atom or 

c '^- *™*°> *-»* 9 -~bu, 

are no, l,m,tod to. groups, such as metooxy. ethoxy, o-butoxy, tort-butoxy and aUyfoxy. 

Tha term -aoy,-. as used herein, refere to toe group -(O)CR, where R is alkvl 
especially c,.^, such as metoy,. B^es of any, groups inciude ^ are n^mlted to 
acetyl, propanoyl and butanoyl. . to ' 

The term "acyloxy", as used herein, refers to the group -OC(0)R wherein R is 
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ter^T™ "^"r"' " U8ed h "*' ™ anS a 9rau " - SR ' »*~ » "3 an alky, as 
defined above, e.g„ melhylthio. ethytlhlo, propyl, butylthio and the like. 

3ub S « t u!ea > ^' a " hete ^ a,ki " a,yr • M herel "' m — 3 **■ <«Hr 

Zl ,^ ! ^ ' 9r0Up ' es ^Pneny l . The phenyl 3roU p iteelf may also be 

n» iT SUbS0,Uen,S ' ^ M *»—- cbtoro; 

and alkoxy, such as methoxy. 

eapeJI 'T^TT^- " h6re,n ' mMnS 3 9 ™» - SCW — * R * alkyi, 
especially, C,. 7 alkyt, such as methyl sultonyl. 

"Protecting group- refers to a chemical group that exhibits the foDowing 
characteristics: 1) reacts selectively with the desired functionality in good yield to give a 

H z :t° tm projec,ed ~— » ZL 

^'-^Pro^dsubs^toyie,. me desired funcfionafiV 
and 3) ,s removable in good yield by reagents cempafible with tha other functional groupfs) 
proeen, orgenerated in such greeted rea*ns. Examples ofsuitable proofing grZ 
m y be found in Greene e. a,.. Protege Groups ln Oroarr* s^hasfs. * Edificn Z 

™oI,sT; T: NY(1999) - p ^^>^*^^JZZ, 

TBDMS, photctaMe protecBng groups ^ as ^ ^ ^ 
protecting groups include NPEOC and NPEOM. 

opfica, IZT a ra PPre T 0 ** "* C ° mP0Un0S d ' 8d0Sed Herein ™» «* *• of 
opficel vomers, racema.es or dlastereoisomera. In particular, In me compounds discfosed 

herein where R, and R, are different, me carbon atom to which the R4 and R, groups^ 
bonded . a chira. oantarand sue* compounds can atda, ,„ the R, slacemic ZTis 
contemplated tha, the process of the invention prepares the Ropfically puro fclT 
W pure- ,s mean, ma, the ananfiomehc purfiy is greater man 50%. Z^bV greater 
*" 7' «— man 90%, and moat preferabiy greater man g 5 % ^ 

Really pure R rsomer of compound („ can be used, In which case a„ subseguen, 
compounds m me synthesis wil, remain In the R opticaliy pure form, with reaped ,0 the same 
«m carbon atom. Such R form o, compound (I, Is replanted by former ,a below 
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wherein R 2 , R3, FU and Rs are as defined above. It is exemplified that in the compound of 
formula (I) that R 5 is hydrogen and that R» is C, 10 a.kyl, more preferably C, 7 a.kyl, and most 
preferably C 4 alkyl. 

It is further exemplified that in the optically pure compound of formula (I) that R 2 R3 
and R S are hydrogen and that R4 is alkyl; such a compound has the structure (lb) 

o 

(ib) 




As an example, in compound (I), R, is n-butyl, where such compound has the 
structure (Ic) 



Z«HN 




R, R 3 



(Ic) 



Further exemplified is that R 2 , R, and Rs are hydrogen and that R, is n-butyl; such 
compound has the structure (Id) 
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Alternatively, the racemate form of compound (I) can be used and then the R form 
can e resolved at a Mater step and the R form used for subsequent step, For example, the 

zrrrr step 3 or 3a * can be reso,ved int ° its ** ™* s * <^™ s and 

r n h d,astereomer used for subsequent steps. The RS diastereomer of compound 
(VII) is depicted below or formula (Vila): 




(Vila) 

"NH— R, 

wherein R 2 , R 3 , R, r s V . X. R, and n are as defined above, provided that'^ and R s are 

The optical isomers are resolved using standard techniques known in the art for 
example, using silica gel column chromatography and an ethyl acetate/hexane solvent 
system See e.g., the methods taught in Chapter4 of Advanced Organic Chemistry, 4* 
Edition, March, John Wiley and Sons, NY (1992). 

In the compounds disclosed herein, the following significances are exempted 
individually or in any sub-combination: 

1. Ri is a heteroaryl of formula (Xa), 
wherein 

Re. Rr and R 9 are hydrogen and Ra is methyl or trifluoromethyl; or 
Re, R7 and R 9 are hydrogen and Ra is fluoro; or 
Rs, R 7 and Ra are hydrogen and R 9 is fluoro; or 
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Re. Re and Rj, are hydrogen and R 7 is ethyl or methoxy; or 
R 7 . Re and R 9 are hydrogen and Re is hydroxy; or 
R7 and Rs are hydrogen. Re is methoxy and R 9 is methyl; or 
Ri is a heteroaryl of formula (Xb), 
wherein 

Re. R 7 and R 9 are hydrogen and Re is fluoro or trifluoromethyl; or 
Re. Re and Rg are hydrogen and R 7 is ethyl; preferably R, is a heteroaryi of 
formula (Xa), 

wherein Re, Re and R 9 are hydrogen and R 7 is ethyl or a heteroaryl of 
formula (Xb), 

wherein Rg, R 7 and R 9 are hydrogen and Re is fluoro. 

2. X is -CH 2 -, -CH(OH)-, -CH(OR)-, -CF r or -CH(F)-, preferably X is -CH*-; 

3. R, is alkyl, preferably C,. 7 alkyl, such as n-butyl; 

4. nisi. 

Temperature and pressure are not known to be critical for carrying out any of the 
steps of the invention, i.e.. Steps 1 A-4. Generally, for any of the steps, a temperature of 
about -10-C to about 150*C, typically about O'C to about 80'C. is employed. Typically about 
atmospheric pressure is used for convenience; however, variations to atmospheric pressure 
are not known to be detrimental. Oxygen is not known to be detrimental to the process 
therefore for convenience the various steps can be performed under ambient air, although 
an mert atmosphere, such as nitrogen or argon, can be used if desired. For convenience 
equimolar amounts of reactants or reagents, as appropriate, are typically used; however 
molar ratios can vary from about 1 to 2 equivalents, relative to the other reactant/reagent 
The P H for the various steps is typically about 2 to about 12. The solvent used for the 
vanous steps are typically organic solvents, although in some situations aqueous/organic 
solvents can be used. Examples of suitable solvents include dioxane; methylene chloride; 
dichloromethane; toluene, acetone; methyl ethyl ketone; THF; isopropyl acetate- DMP 
alcohols, especially, ethyl acetate, acetonitrile, higher-branched a.cohois, such as f-butanol- 
and the like. 
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15-r . Z TJ. 8 ^ tempera,ure 15 aboul 10 -C *> about 40-C. more typtartry about 
5 C to abou. 25-C: and a typical faction tirne is about 0.1 hours to abou. 3 hours Ira 
typtcaily abou. 0.25 hours ,oab«d.l hour. A pH of about 6 pH to about 10 pH typi'caHy 
about 8 pH to about 9 p H . mora typica»y abou, 9 pH. employed. T*e basl^ 1 A ,s a 
-tor solute basa such as sodium oarbonato. sodium bfcarbonate. potassium ear^te 
**ass,um btcerbonate. an a*a.,ne mate, hydros, a.g.. sodium hydros, potassium 
bydrox.de. and the ,ke. Tne solvent to. Stop 1A to a biphaslc s^vam. ,.a., a lura o, water 
andan cyanic sotvan, Immlcibie with water, forexampte. amy, acetate, methytene chlonde 

wator/ethy, acetate. To prapara ma starting oompound offomrula <l>, w s<ep 1A(,a asa 

u* as amy, acetete. amy, ether, and ma like. Tha Z subsutuent. La., ma sbong aoid. must 
a of soften, strength to form a sai. of ma amina which resuite in ma oompound of formuia 
fl) Praaptebns from tha organic solution. Tha Z subsbtoen. is a sbong organic or inoZto 

3-C to Il S ,T B ' ? PlCa ' ,emPera,U,e * *"* - 1 °° C 10 about WC - <Vl*a«y about 
-3 C to about 2X; and a typical reaction time is abou, 0.5 hours to abou, 5 hours ™I 

about 11 pH. Tha seong nudeophile/Weak basa us*, in step 1B can be. for example. 
Milium hydroperoxida or a thiolate salt of an alkaiine metal such as the sodium salt of 
propanethiol. The alrong nudeophile/weak base is typically formed In stta, such as by 
add,nt I hydrogen peroxide and an alkaline metal hydroxide, for example adding hydrogen 
pen^d. and llthium peroxide to tonn iltnium hydroperoxide ,n sn. The solvent I Sto^A 
can be a mixture of water and an ether solvent mat is water misdble. such as THF 
dimethylethane. dioxane. and toe like. A typical solvent Is THF/water. 

10-C toTh!7^ ' T* tomPera ' Ure " 3b0Ut - 2 °° C '° *"* ««. ™ re *■*■* about 
- 0 C o about 5 -C- and a typical reaction time is about 0.25 hours to about 2 hours La 

s hMj ?, to *°* 1 hour The ph ,or s,ep is **»*■ — ' ph r 

about 6 pR The formylabng agent for Step 2A is typical* formed /„ such as by adding 
omxo ac, and ace,o anhyddde to torn, formic acebc anhyddde. The so*en. tor 
an mer, solvent in whtoh me desired compound is solubte. tor example, em* acetete 
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Isopropyl acetate. ^ acetate. n-butyl ecetate and the like. A typlca, solvent b ethyl 
acetate. 7 



,5-c Jt 8 ^ lemPera ' Ure * ab0Ut - 5 " 0 ,0 about 4 °- c . ™« *P*»»y about 

15 C to about 25-C; and a typical reaction time Is about 1 hour to about 5 hours, more 

outahouratoaboutaho** The pH for Step 2B is typically ahou, 1 pH to about 
6pR Typrc*, solvents , ro step 2B Mode ethyl acetate. rac-propy, acetate. . heptane, and 

0°m TT' ^ * 3 ^ ,S ^ - G «*— ^ -iude - 

JT? T ' S Na ' K ' «*■ U ' "famine wherein me amine of the formuie 

HNR R . wherem each R ia a straight chain, branched chain or cycio alxyl group of 1 ,o 8 

OHtlnZ'"'"? 3103 " 1 ' 1 ,06CartWnato - AWcalexamptaofaOsubstltuentls- 

^ZeTh^ T B ' diCyd0h ^ ami ™- Therefore, an example of me compound 
of formula (V) has the structure: 



OHC 

\ 

N 






1S-C JZ lyPi ° al temPera,Ure ls about 10 ' c to ^°«' 40°C. more typically about 

15 C ta about 25-Q and a typical reaction time ia about 5 minutes to about 15 hours more 

9. The solvent for step 3 Is a biphasio solvent, i.e.. a mixture of water and an organto 
sor«n. rmmlcible with water, for example, ethyl acetate, methylene chloride, dlemy, ether 

athar - '~ — * - «*• «*»• * sofcen, Is wata.eC r^e 
Ty^ca, bases for Step 3 include tertiary amine bases such as ^,h„morphy tane. X 
amine, dbaopropylemylam^. and the like. The coupling agent can be a convLona. 
•WPtaO agent Known in the art. for example as disclosed in J. Jones. The Chemical 
Synmesfc of Peptides", Clarendon. Oxford, 1991 ana P. Uoyd Wllliams, F. Arbedcio and E. 
Grrault. Tetrahedron, ,993, tt „ 065 , incorporated herein by reference. One or more 
couplmg agents are used. Examples of coupling agents include EDCI, HOBt Dec HATU 
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BOP FDPP. cross linked enzyme crystals such as PEPT. CLEC-TR, and the like. A typical 
couphng agent is EDCI/HOBt. A typical mo.ar ration of DCC.:HOBt is about 1 :5 to about 5: 1 . 

, F Z St6P 4 ' 3 tyPlCa ' temperature Js about to about 35'C, more typically about 
20 C to about 22»c : and a typical reaction time is about 60 minutes to about 18 hours more 
Really about 4 hours to about 8 hours. The P H for Step 4 is typically about 4 to about 8 
The solvent for Step 4 is typicaliy an organic solvent, i.e., ethyl acetate, iso-propy. acetate 
methylene chloride, and the like. The oxidizing agent can be a conventional agent known in 
he art, for example as disclosed in March. "Advanced Organic Chemistry", 5th Ed Wiley 
Inference, NY, Chapter 19, incorporated herein by reference. Typical oxidizing agents 
include .urea/hydrogen peroxide with phtha.ic anhydride; magnesium monoperoxyphthalate; 
MCPBA, Oxone (available from Aldrich), and the like. 

Insofar as the production of starting materials is not particularly described the 
compounds are known or may be prepared analogously to methods known in the art or as 
disclosed in the examples hereinafter. 

The following abbreviations are used: 
Ac = acetyl 

BOP = [benzotriazol-1.yloxytris(dimethylamino)phosphonium hexafluorophosphate 
CDMT = chlorodimethoxy triazine 

DIEA = diisopropylethylamine 

DCC= dicyclohexylcarbodimide 

DMF = dimethylformamide 

EDCI = 1-(3-dimethylaminopropyl)-3.ethylcarbodiimide hydrochloride 
2-EHA = 2-ethylhexanoic acid 
EtOAc = ethyl acetate 
EtOH = ethanol 

HATU = [0-(7-azabenzotriazo|.1.y|)-N,N,N'.N'.tetramethyluronium hexafluorophosphate] 
isobutyl chloroformate 

HPLC ■ high performance liquid chromatography 
MCPBA = metachloroperoxybenzoic acid 
MeOH = methanol 

MMPP = magnesium monoperoxyphthalate 
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RT = room temperature 
THF = tetrahydrofuran 



The following illustrates a preferred process of the invention. 
Reaction Scheme 

The following examples illustrate the invention but should not be interpreted e 
limitation thereon. Product numbers refer to the preferred reaction scheme depicted 
immediately below. 
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General procedure for the synthesis of intermediates useful for the preparation 
<*W5-fluoro-lH>xido-2^ 
oxohexyl]-2.pyrrolidinecarboxamide f magnesium salt 

Step 1: (2f?V2-rr(phenvlmethoxv)amino1mpth Y i ] . hexa nni« a niH( Aft ) 



of: 
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«!TT" 1 8a " (A7) (58 - 3 * 01 mol) ln e,M aceiate f 200 mL » - — 

50 mL) was added 1 N N^o, (185 mLL Tha two phase mixture was stirred for 

ItHH* 7^ ^ "P-. The organic ,ayar was 

washed with water (2 x 50 mL), and concentrated to give the free bese of A7. 

The A7 free base (41.0 g. 0.1 mo.) was dissolved in THF (305 mL) and water (107 mL) and 
coded to -3-C. To mis solution was added 30 % hydrogen peroxide (26., g. L Z 
keeping Ihe temperature a, -3-C. In a separate flask, a solution of lithium hydroxide (5 0 o 
0. 2 mo, in wa,er,107 mL,was prepared and added slowly to toe A7mw4.^e 

ItT ^ <43 ' 5 * 0 345 TOI> TOter (8S5 mL > was ** reaping 

the temperature below 10'C and the reaction mixtora was allowed to warm to RT The 

soluuon was partially concentrated under vacuum to remove toe THF and tha aqueous 
POrtton was extracted with ethyl acetate (6x110 mL). The aqueous portion was then 
acdifled wflh 3 N HC, (78 mL) and exbacted with ethyl acetate (2 x 215 mL,. The amy, 
^teex^s were combined and washed wito water (2 x „0mL). The organic soluflon 
was pamally concentrated under vacuum (200 mL) to give a coloness solution of A3 which 
was used as is in me following step. nor/wwmcn 

A sample was concentrated completely for characterization. 

Step* W^^^^^^^, m ^ r -.-. V np „ „ 

Acetic anhydride (,3.3 g. 0.15 moi, was cooled to WC and treated wflh 96% fonnlc add 
27.6 g, 0.6 mol) keeprng toe temperature below 10-C. The mixture was stirred for 
,5 mrnutes at 0-5'C and then warmed to RTand stirred for ,5 minutes more. 
In a second flask. A8 ethyl acetete solution (502 g. 0.75 mo.) was cooled to -15'C and me 
formrc acrd/acaflc anhydrtde mixtore was added to I, keeping the temperature a, -10 * 5-c 
The reaction mixture was stkred for 20 minutes at tors temperature and then water (5 4 o) ' 
wasadded. After stirring for ,5 minutes, the solution was warmed to RT. Theso-Tonl 
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^eemttted un<l er vacuum (M volume = 70-90 mL). Toluene (240 mL) was added and 
Ihe solution was again concentrated under vacuum (final volume = 7<M0 mL). 
In a separate flask a mixture of dicydohexylemlne (1 6.3 g) in heptane (240 mL) w» 
prepared and mis was added to the concentre at RT. The m*ure was seeded and held 
w* sflmng tor; , hours. Heptane (,45 mL, was added and the suspension was haM tor 

^mZr S °' idS "~ i80,ated * "" ra " 0n «" Under «»» to Slve the tide 

£T sET Z T <CDC "' 8 8 05 <bd ' 1H >' 73 " 7 - 65 < m - SH >. *»« 

H ' ES^S f' I 1 " 3 ' 39 ** 1H> - " <m ' 3H >' 265 <">■ 1H >' *H>. 0.0 is. 

3H). ES-MS: oalcd.forC15H21N04(freeacld)(279);found:280.1 [M*HJ. 

Step 3; tf^n-flMory-y-pyridlmrlM^zgw^f^ vi fr K.^.,.,,^,,, 

oxohexvn-^-pyn-olldinBrar ^xamirta r^H) 

^uflonofAlO (34.56 9, 75 mmol) in ethyl acetate (300 mL, was mixed wflh a dtnc acid 
soluflon (30 g of Cdc add in 270 mL of water, and stined at RT for 10 minutes. The layem 

7«T ^ *" UPPer < * Bani ° lay0r W88 Wa8hed "* wate ' < 2 * ""-)• At this 
point. ^(o-fluor^-pyridln^S^yrrolidinecarboxamlde dihydrobromide (33 39 g 
90 mmol) was added followed by water (60 mL, and HOBt (12.81 g, 82.5 mmol,. 

" 10 MX ^ EDC ' Wa26 ft 210 mm °" and — < 60 ""-> — 
edded. Th« was followed by the addition of N-memytmotpholine (47.79 g. 472.6 mmol) 

The reaction was stirred at RT overnight. * 

ZTJTT ' ayerWaS SeParated ^ '^was washed wito water 

(4 x 225 mL). The organic layer was Altered through a column of silica gel (83.4 g) and the 

cou™wasto rt hereiu ta d„ifl,a„addiflona,vo,umaofe.hy.aoe ta ,e(3x4, mL, The 
^suitobte flections we re cabined end concentrated under vacuum to e specific volume 

This scuta was warmed to 50-C and treated with heptone (675 mL,. The sofctlon was 
men coofcd to 45-C and seeded. The eiuny was cootod to betow -, 0-C and held for 

comX'nl ^ ' SO ' ate< ' bV "" ra °° n ^ d * d ^ VaCUUm ,0 « lve «" m 
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7£Z Z iDm0 ' r ° tamerc ): 5 10 ' 6, 10 8 (s ' 1H) " " < s ' 1H >- 7 **2 3H). 

6.95-7.4 (m, 5H), 4.8 (s, 2H), 4.55 (bs. 1H), 3.2-3.8 (m, 4H), 2.9 (bs, 1H,. 1.6-2.4 (m 4H) 
^E^"* 3 *-*" 1 * -»cd.forC 25 H 31 FN 4 0 4 (470.6);found: 471.2 [M + Hl, 

Step 4: f2SV/V-f5-fluorn-1-nv Mo.2- PV ririin V l).l. r(9 p h o_ 
P>™Yl(phen V lmethoxv)aminolm^^^^ 

A mixture of magnesium monoperoxyphthalate (69.25 g, 140 mmol) in water (128 mL) and 
isoprppy. acetate (300 mL) was stirred and a solution of A11 (32.94 g, 70 mmo.) in isopropy, 
acetate (162 mL) was added. The mixture was stirred for 17 hours at RT. 
The bottom aqueous layer was separated and a soiution of sodium sulfite (8.82 g 70 mmol) 
.nwater(160mL)was added. After stirring for 20 minutes, the bottom aqueoustyer was 
separated and sodium carbonate (20 g. 190 mmol) in water (300 mL) was added After 
s«rnng for 20 minutes, the bottom aqueous layer was separated and a solution of sodium 
chlonde (19.0 g) in water (131 mL) was added. The layers were separated and the organic 
layer was concentrated under vacuum to a final volume of 92 mL. 
The solution was filtered and the filtrate was heated to 40'C and heptane (80 mL) was 
added. The solution was allowed to slowly cool to 30X and seed crystals were added The 
m.xture was held for one hour at this temperature and then cooled to 22'C and more ' 

**™ri h add6d (545 ^ ^ " ° f the he " tane ~ added, the suspension was held 
at 22 C for 2 hours and then further cooled to below -10«C and held for 1 hour. The solids 

were .solated by filtration and dried under vacuum to give the title compound. 

2T 7 ?J : IT" (CDa3 ' r0t3merS): 5 10 35 (S ' 1H) ' 8 - 45 " 8 - 75 < m « 1H >' 7 ^5 <n, 
2H) 7.35 (s, 5H), 7.05 (s. 1H). 4.65-5.22 (m, 2H). 4.1-4.65 (m. 1H), 3.25-4.1 (m. 3.5H) 

2.64-3.2 (m. 1.5H), 1.02-2.42 (m, 10H), 0.85 (s, 3H). ES-MS: calcd. for C^FNLOs 
(486.5); found: 487.2 [M+HJ. *"*™<°s 
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WHAT IS CLAIMED IS: 



1 . A process for preparing a compound of the formula (VII) 
Y— O— X A \ 



•V /(CH) 2 



Rz R3 O 



(VII) 



comprising Step 1A 



contacting a compound of the formula (I) 

O 



N 




Z»HN 



(l) 



o 




with a base in a suitable solvent to form the free base of compound (I), i.e., compound (II) of 
the formula (II) 



R 4\ ^ 



(I!) 




followed by Step 1B: 
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contacting compound (II) with a strong nucleophile/weak base in a suitable solvent 
under conditions to form compound (III) of the formula (III) 

followed by Step 2A: 

contacting compound (III) with a formylating agent in a suitable solvent under 
conditions suitable to form a compound of formula (IV) 

OHC 

\ R„ R. 

jxV h w 

followed by Step 2B: 



contacting compound (IV) with an amine or an alkaline metal hydroxide in a suitable 
solvent under conditions to form a compound of formula (V) 



OHC 

,OH 



• G 

followed by Step 3: 

contacting compound (V) with a compound of formula (VI) 

/~ X \ 

O^^NH— R, 

in the presence of a suitable base and one or more coupling agents in a suitable solvent 
under conditions to form a compound of formula (VII) 

wherein 

Y is a hydroxy protecting group; 

each of R 2 , R* R« and Rs is, independently, hydrogen or alkyl, or (R 2 and Ra) and/or (R* 
and R 5 ) collectively form a C^Tcycloalkyl; 
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G is -O e metal® or -OH-amine; 

X is -CIV, -S-, -CH(OH)-, -CH(OR)- f -CH(SH)-, -CH(SR)-, -CF r , -C=N(OR)- or -CH(F)-; 
R is alkyl; 

Ri is aryl or heteroaryl; 

Z is a strong organic or inorganic acid; and 

n is 0-3, provided that when n is 0, X is -CH 2 -. 

2. The process of Claim 1 followed by Step 4, contacting the compound of formula VII, 
wherein R, is heteroaryl having an N heteroatom, with an oxidizing agent to form the 
corresponding N-oxide derivative. 

3. The process of Claim 2 followed by the additional step of removing the hydroxyl 
protecting group of compound VII to form the compound of formula VIII: 



wherein R,, R 2 , R3, R^Rs, X and n are as defined above. 

4. The process of Claim 1 , 
wherein 

each of R 2 , R 3 and R 5 is hydrogen; 
R4 is butyl; 
X is -CHa-; 
n is 1; 

Y is benzyl or f-buty!dimethy!silyl; and 
Ri is of the formula 




(VIII) 




wherein 



Re and R 9 are hydrogen; 
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R 7 is hydrogen or C t _ 7 alkyl; and 
Ra is hydrogen, halogen or Ci. 7 afkyl. 

5. The process of Claim 4, 
wherein 

R 7 is hydrogen; and 
Ra is fluoro. 

6. The process of claim 1 , wherein R, is of the formula (Xla) 




each of R 2 , R 3 and R5 is hydrogen; 
R4 is butyl; 
X is -CH 2 -; 
nisi; 

Y is benzyl or t-butyldimethylsilyl; 
Re and R 9 are hydrogen; 
R 7 is hydrogen or C^alkyl; and 
Ra is hydrogen, halogen or C w alkyl. 

7. The process of Claim 6 wherein Ra is halo or ethyl. 

8. The process of Claim 6 wherein R 7 is hydrogen and R 8 is fluoro. 

9. The process of Claim 1 wherein 

for Step 1 A the temperature is about 10° C to about 40° C, the water soluble base is sodium 
carbonate, sodium bicarbonate, potassium carbonate, potassium bicarbonate, or an alkaline 
metal hydroxide, and the solvent is water/ethyl acetate, 
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for Step 1B the temperature is about -10' C to about 10° C. the strong nudeophile/weak 
base is lithium hydroperoxide, and the solvent is THF/water, 

for Step 2A the temperature is about -20° C to about 20° C, the formyalting agent is formic 
acetic anhydride, and the solvent is ethyl acetate, 

for Step 2B the temperature is about -5° c to about 40° C, the solvent is heptane and the G 
substituent is of the formula -OH-amine wherein the amine is dicyclohexylamine, 

for Step 3 the temperature Is about 10° C to about 40° C th solvent is water/ethyl acetate, 
and the coupling agent is EDCI/HOBt, and 

for Step 4 the temperature is about 10° C to about 35° C, the solvent is ethyl acetate and the 
oxidizing agent is urea/hydrogen peroxide with phthalic anhydride or magnesium 
monoperoxyphthalate. 

10. A process comprising 

contacting a compound of the formula (I) 




(I) 



with a base in a suitable solvent to form compound (II) of formula 
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wherein 

Y is a hydroxy protecting group; 

each of R 2 , R3, R4 and R 5 is, independently, hydrogen or alky!, or (R 2 and R3) and/or (R4 

and R 5 ) collectively form a C^cycloalkyl; 
and Z is a strong organic or inorganic acid. 

11. A process comprising 

contacting compound (II) of the formula 




(H) 



with a strong nucleophile/weak base in a suitable solvent under conditions to form 
compound (III) of the formula 

wherein 

Y is a hydroxy protecting group; and 

each of R 2> R3, R4 and R$ is, independently, hydrogen or alkyl, or (R 2 and R 3 ) and/or (R4 
and Rg) collectively form a C^cycloalkyl. 

12. A process comprising 
contacting compound (III) of the formula 
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HN R - * 



i\^x/ OH (III) 



with a formylating agent in a suitable solvent under conditions suitable to form a compound 
of formula (IV) 

OHC 

- v ,OH 

(IV) 




^.o 



o 



wherein 

Y is a hydros protecting group; and 

each of R 2 , Ra, R, and Rs is, independently, hydrogen or alkyl, or (R 2 and R3) and/or (R, 
and R 5 ) collectively form a C^cycloalkyl. 

13. A process comprising 

contacting compound (IV) of the formula 

OHC 

with an amine or an alkaline metal hydroxide in a suitable solvent under conditions to form a 
compound of formula (V) 



OHC 



N 4V ' 5 



o 



wherein 

Y is a hydroxy protecting group; 
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each of R 2) R3, R, and R5 is, independently, hydrogen or alkyl, or (R 2 and R 3 ) and/or (R, 

and R5) colfectively form a C^cycloalkyl; and 
G is -O e metal® or -OH»amine. 

14. A process comprising 

contacting compound (V) of the formula 



OHC 



V\J^s^ 0n • G 



(V) 



with a compound of formula (VI) 

r\ 

X 

NH — R, 

in the presence of a suitable base and one or more coupling agents in a suitable solvent 
under conditions to form a compound of formula (VII) 



(VI) 




(VII) 



wherein 

Y is a hydroxy protecting group; 

each of R 2l Rj, R» and Rg is, independently, hydrogen or alkyl, or (R 2 and R3) and/or (R, 

and R5) collectively form a C 4 . 7 cycloalkyl; 
G is -O e metal® or -OH»amine; 
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X is -CH,-, -S-, -CH(OH)-. -CH(ORK -CH(SH)., -CH(SR)-, -CF 2 -, -0=N(OR)- or -CH(F)- 
Risalkyl; 

Ri is aryl or heteroaryl; and 

n is 0-3, provided that when n is 0, X is -CH a -. 
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Abstract of the Disclosure 

The present invention is directed to a process for preparing intermediates that are 
useful to prepare certain antibacterial /V-formyl hydroxylamine compounds which are peptide 
deformylase inhibitors. 
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